Genetic diversity among 24 genotypes of sorghum was studied by using 20 random primers. The total number of amplified PCR bands was 591 of which 495 (83.75%) were polymorphic displaying PIC values ranging from 0.27 to 0.69 with an average of 0.52. Similarity coefficients among the genotypes were ranged from 0.33 to 0.89. The similarity coefficient was used to construct a UPGMA based dendrogram using average linkage between groups. The analysis illustrates considerable potential of RAPD markers for estimating genetic diversity among 24 genotypes of sorghum.
Sorghum (Sorghum bicolor L. Moench; Poaceae) is the staple food for millions of poor people in the semi-arid tropics of Africa and Asia and is the fifth most important cereal grain crop. Sorghum is well recognized as a highly productive, drought-tolerant, C4 cereal which provides humans with food, feed, fuel, fiber, and energy. Sorghum evolved across a wide range of environments, due to that it exhibits a wide range of phenotypic and genotypic diversity. Genomic analysis of diverse populations can reveal the extent of genetic diversity and genetic basis of complex traits. The understanding of sorghum genomic diversity can be used for crop improvement. Diverse, trait-specific promising accessions may be used in breeding programs for developing improved sorghum genotypes with a broad genetic base. The various yield attributing characters, viz. panicle width, panicle weight, panicle length, and grain yield per panicle can be typically optimized for agricultural purposes. DNA-based molecular markers are more efficient to analyze genotypic diversity than morphological markers. Among polymerase chain reaction (PCR) based markers, random amplified polymorphic DNA (RAPD) markers are convenient and does not require prior knowledge of the DNA sequence to be amplified 1 . Thus, the use of RAPD markers for taxonomic and systematic analyses of plants 2 as well as in the study of genetic relationships has increased 3 . There are many advantages of RAPD over other markers are its simplicity, rapidity, requirement for only a small quantity of DNA, and the ability to generate numerous polymorphisms 4 with good coverage of the entire genome 5 . The information obtained through germplasm characterization using RAPD is extensively used for the identification of germplasm, screening of duplicates, assessing genetic diversity and monitoring the genetic stability of conserved germplasm. The aim of this study was to determine the extent of diversity in sorghum genotypes for their best utilization in breeding programs.
MATERIAL AND METHODS

Plant material
Twenty four distinct genotypes of sorghum shown in the table 1 were used in the current study. Seedlings of genotypes were grown at greenhouse, Department of Genetics and Plant Breeding, NMCA, Navsari in polythene covers and fresh, young leaves of seedlings were collected and stored in deep freezer till DNA extraction.
DNA Extraction
Total genomic DNA was extracted from the 30 days mature leaves by Cetyl Trimethyl Ammonium Bromide (CTAB) method 6 with some modifications.
Randomly Amplified Polymorphic DNA (RAPD) Marker
PCR amplification was performed, according to Williams et al. (1990) 7 with some modifications.
PCR Components
The PCR were performed in a final volume of 25 µl, consisting of 1x PCR reaction buffer, 1 µl primer, 2 µl dNTP mix, 2.5 µl Taq buffer (10X) with MgCl2, 0.3 µl Taq polymerase, 18.2 µl sterile distilled water and about 1 µl of genomic DNA. The amplifications were carried out using a Thermocycler (BIO-RAD, USA). The amplifications were programmed for 5 min at 94°C for initial denaturation, followed by 45 cycles of 30 sec at 94°C; 30 sec at 36°C for annealing and 2 min at 72°C for extension, using the fastest possible transition times between each temperature. A final extension was programmed for 7 minutes at 72°C followed by halt at 4°C until samples were collected. Amplification products were resolved by 
Data analysis
Pair wise comparison of genotypes, based on the presence (1) or absence (0) of unique and shared band positions, was used to generate Jaccard's similarity coefficient by NT-SYS-pc version 2.02 software. An UPGMA (Unweighted Pair Group Method with Arithmetic Mean) based dendrogram was generated based on Jaccard's similarity coefficient using the markers data for all sorghum genotypes. Polymorphism information content (PIC) values were calculated as in Anderson et al. (1993) 8 . PIC for a locus was calculated as:
Where, Pij is the relative frequency of the jth allele of the ith locus, summed over all the alleles for individual marker locus over all lines. A marker with a PIC value of more than 0.5 was considered as highly informative, between 0.25 and 0.5 as informative and less than 0.25 as slightly informative 9 . The genetic diversity was estimated by similarity indices calculated from band sharing data of each pair of DNA fingerprints.
RESULTS AND DISCUSSION
The genetic diversity among the twenty four sorghum genotypes was studied in an initial screening using twenty RAPD primers presented in table 2. Nine of the twenty primers produced informative, polymorphic products resolvable by agarose gel electrophoresis. Figure 1 shows the PCR products of three RAPD primers namely, Table 3 . Jaccard's similarity coefficient for 24 genotypes of sorghum based on RAPD marker reported a maximum of 94% polymorphism within the adapted zone (Ethiopia) sorghum cultivars. High level of polymorphism were also shown by RAPD markers in sorghum in earlier studies 12, 13, 14, 15, 16, 17, 18, 19, 20 .
A dendrogram based on the similarity coefficient was constructed using UPGMA based cluster analysis which is shown in figure 1 (2015) 21 while moderate to high genetic similarity was reported by Chauhan et al. (2015) 14 .
It is also evident that genotypes GJ-35 and SR 2987 are the most closely related genotypes with highest similarity index of 0.89, while the genotypes SR 2949 and SR 2872 showed lowest similarity index (0.33) therefore considered as distantly related ( Table 3) .
The phylogenetic tree (dendrogram) categorized twenty four sorghum genotypes into two major clusters (Fig. 2) . The first major cluster contained two sub-clusters. Sub cluster I was the largest with 19 genotypes in nine groups followed by cluster II with 4 genotypes in two groups. Sub cluster II has four genotypes ICSR 13008, BP 53, RS 627 and SR 2872 with a genetic similarity of 57 per cent. Cluster II comprised only one genotype SR 2949 with a genetic similarity of 49% to cluster I (Fig. 2) .
The data obtained in this study confirmed the efficacy of the RAPD technique as a valuable DNA marker for determination and estimation of genetic diversity among different sorghum genotypes. RAPD analysis showed good potential to determine genetic diversity among 24 genotypes. These genetic distances between sorghum genotypes could help in identification of parents for performing heterotic crosses and acheiving maximum heterosis in hybridization programs. Present study identified polymorphic RAPD markers that can be used to determine the phylogenetic relationships between cultivars. It is speculated that cultivars with the most distinct DNA profiles were likely to contain the greatest number of novel genes.
